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Specification ; 



Oil module for an internal combustion engine 

This invention relates to an oil module for an internal 
combustion engine, comprising a carrier element that can 
be flanged onto an engine block of the internal combus- 
tion engine and carries at least one oil filter and an 
oil cooler. Said oil module is provided with channels for 
guiding oil and water, one of said channels being an oil 
cooler bypass channel connecting an oil inlet of the oil 
cooler to an oil outlet of the oil cooler. 

An oil module of the above mentioned type is known from 
EP 0 816 645 Bl . For this known oil module, it is pro- 
vided that a bypass channel extending exclusively within 
the carrier element is integrated in said carrier element 
for a throttled bypass to the oil guidance through the 
oil cooler- This bypass ensures that, in case of cold and 
thus viscous oil, a relatively large part of the oil will 
flow - bypassing the oil cooler - to the lubricating 
points of the internal combustion engine to ensure ade- 
quate lubrication even when the lubricating oil is still 
cold. With an increasing temperature of the lubricating 
oil, an increasingly larger portion of the oil flows 
through the oil cooler, thus reducing the temperature of 
the oil to prevent thermal damage of the oil of the in- 
ternal combustion engine due to excessively high oil tem- 
peratures- 
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Particularly in the automotive industry, there is a gen- 
eral endeavor to be able to produce different designs of 
an internal combustion engine in a modular manner. The 
maximum possible identical components are thus to be used 
for different designs of the internal combustion engine. 
The internal combustion engines will then differ e.g. by 
one design having a turbocharger and another design hav- 
ing no turbocharger. In their different versions, the in- 
ternal combustion engines usually differ in performance 
with the consequence that there will be different re- 
quirements regarding the oil module and the oil cooler 
provided therein depending on the design of the internal 
combustion engine. These different requirements can be 
met, for example, by the bypass being differently de- 
signed, especially with a different passage cross section 
- depending on the design of the internal combustion en- 
gine to which the oil module is connected. If the passage 
cross section of the bypass channel is to be changed for 
the carrier element according to the above cited state of 
the art, it will be necessary to either change the injec- 
tion mold for the die-cast manufactured carrier element 
or to subsequently mechanically work on every manufac- 
tured carrier element. Both ways are technically compli- 
cated and result in high costs which have a negative ef- 
fect on profitability. 

Accordingly, this invention has the objective of creating 
an oil module of the initially mentioned type which 
avoids the presented disadvantages and in which an ad- 
justment to different requirements - especially a change 
of the passage cross section of the bypass channel - will 
be possible with lower expenditures and thus lower costs. 
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This problem is solved according to the invention with an 
oil module of the initially mentioned type, characterized 
in that at least the main part of the oil cooler bypass 
channel extends through an oil cooler base plate occlud- 
ing the oil cooler on the carrier element side, or 
through an intermediate plate arranged between the oil 
cooler and the carrier element in a sealing manner. 

With the oil module according to the application, at 
least the main part of the oil cooler bypass channel is 
provided - essential for the invention - in the oil 
cooler base plate or in an intermediate plate, not how- 
ever in the die-cast manufactured carrier element. The 
oil cooler base plate as well as the intermediate plate 
are, compared with a die-cast element, very simple compo- 
nents which can be inexpensively manufactured and in 
which smaller form changes can also be made with little 
expenditure and thus at low cost. Accordingly, for dif- 
ferent designs of the associated internal combustion en- 
gine, the same carrier element can always be employed; 
any possibly required adjustment will then be made by a 
simple change or, respectively, selection of the suitable 
oil cooler base plate or intermediate plate. Complicated 
and expensive changes on the injection mold for the car- 
rier element will thus be entirely avoided. When the in- 
termediate plate is used, even the oil cooler can remain 
unchanged which spares the manufacture of different oil 
cooler designs. Merely different intermediate plates need 
then be manufactured and built in, depending on the de- 
sign of the associated internal combustion engine. 

A further development of the invention provides that the 
oil cooler bypass channel is formed in the oil cooler 
base plate or in the intermediate plate by at least one 
slit extending over the entire thickness of the oil 
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cooler base plate or the intermediate plate; said slit 
being sealed towards the outside environment on the oil 
cooler side by the remaining oil cooler and on the car- 
rier element side by the carrier element. The design of 
the oil cooler bypass channel as a slit extending through 
the oil cooler base plate or the intermediate plate over 
their entire thickness renders its manufacture particu- 
larly simple since such a slit can be manufactured with 
little expenditure and can also be changed in its contour 
with little expenditure, as needed. 

As an alternative to the above described embodiment, it 
is proposed that the oil cooler bypass channel in the oil 
cooler base plate or in the intermediate plate is formed 
by at least one pressed-in bead or milled groove in the 
oil cooler base plate or the intermediate plate on the 
carrier element side or the oil cooler side; said bead or 
groove being sealed towards the outside environment by 
the carrier element on the carrier element side or by the 
remaining oil cooler on the oil cooler side. Here, the 
oil cooler bypass channel is already occluded on its one 
side which simplifies the sealing. 

Furthermore, it is preferably provided that the oil 
cooler bypass channel extends over its entire length in 
the oil cooler base plate or in the intermediate plate. 
This design of the oil module has the advantage that the 
carrier element can receive a simplified form since it is 
not involved in the guiding of the oil cooler bypass 
channel . 

An alternative development of the oil module provides 
that one part of the oil cooler bypass channel lying in 
the oil cooler base plate or in the intermediate plate 
forms a middle section of the oil cooler bypass channel 
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and that two shorter end sections of the oil cooler by- 
pass channel each extend through the carrier element. 
This embodiment has the advantage that the oil cooler 
base plate or intermediate plate has a higher stability 
and dimensional stability because the part of the oil 
cooler bypass channel lying in the oil cooler base plate 
or intermediate plate does not take up the entire length 
between an oil inlet and an oil outlet in the form of 
openings in the oil cooler base plate or intermediate 
plate. Much rather, stabilizing material bridges will re- 
spectively remain - in the vicinity of the openings for 
the oil inlet and the oil outlet in the oil cooler base 
plate or intermediate plate - between the openings on the 
one hand and the middle section of the oil cooler bypass 
channel on the other hand. 

Another alternative development of the oil module pro- 
poses that one part of the oil cooler bypass channel ly- 
ing in the intermediate plate forms two end sections of 
the oil cooler bypass channel and that a shorter middle 
section of the oil cooler bypass channel extends through 
the carrier element. This embodiment has the advantage 
that - in the area of the middle section of the oil 
cooler bypass channel - the oil cooler base plate or in- 
termediate plate can comprise a material bridge which, 
analogously to the above described embodiment, provides 
for an increase in the stability and dimensional stabil- 
ity of the oil cooler base plate or intermediate plate. 

To achieve the desired function of the oil cooler bypass 
channel, it is essential to maintain a defined flow re- 
sistance of the oil cooler bypass channel. To meet this 
requirement, another development of the oil module pro- 
vides that the oil cooler bypass channel has a cross sec- 
tion comprising a throttling effect. A change of the 
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throttling effect can here be achieved overall by a 
change of the cross section of the oil cooler bypass 
channel . 

Alternatively thereto, the oil cooler bypass channel can 
have, in its course, at least one cross-sectional narrow- 
ing having a throttling effect. In this embodiment, the 
flow resistance of the oil cooler bypass channel can be 
determined by a suitable design or change of the cross- 
sectional narrowing - 

A further development provides in this respect that the 
cross-sectional narrowing is formed by at least one nose 
protruding into the oil cooler bypass channel. Such a de- 
sign can be simply manufactured and also simply modified 
so that simple and economic manufacturing will be en- 
sured. 

According to another alternative, it is provided that the 
cross-sectional narrowing is formed by at least one over- 
lapping area between one end of the oil cooler bypass 
channel and a channel area on the carrier element side 
being connected with the oil inlet or oil outlet of the 
oil cooler. A change in the flow resistance of the oil 
cooler bypass channel can here be achieved by the over- 
lapping area being changed in its size which can be real- 
ized, for example, by changing the length of overlapping 
between the oil cooler bypass channel on the one hand and 
the channel area in the carrier element on the other 
hand. 

For all above described embodiments of the oil module, it 
is preferably provided that the oil cooler base plate or 
the intermediate plate is a stamping of metal, particu- 
larly light metal, such as aluminum. A stamping is a com- 
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ponent which can be especially economically manufactured, 
thus contributing to the low manufacturing costs of the 
oil module. The use of metal - particularly light metal - 
ensures good durability on the one hand and, on the other 
hand, low weight and simultaneously good thermal conduc- 
tivity. Aluminum is here particularly suited. 

It is furthermore provided according to the invention 
that the oil cooler base plate or the intermediate plate 
is manufactured by means of a stamping tool with an ex- 
changeable tool insert in the area of the oil cooler by- 
pass channel. In this embodiment, a uniform basic stamp- 
ing tool can be used for the manufacture of the oil 
cooler base plate or intermediate plate where merely a 
tool insert needs to be exchanged for a change of the 
plate . 

In those cases where the desired temperature-dependent 
distribution of the oil flow to the oil cooler and the 
oil cooler bypass channel cannot be achieved by the oil 
cooler bypass channel alone, the invention proposes that 
a valve is arranged in the course of the oil cooler by- 
pass channel which - depending on a pressure difference 
between the oil inlet and the oil outlet of the oil 
cooler - releases a modifiable passage cross section, 
with the passage cross section being smaller at a lower 
differential pressure and the passage cross section being 
larger at a higher differential pressure. A lower differ- 
ential pressure occurs especially when the oil is warm so 
that there will be a higher cooling requirement for the 
oil and accordingly a larger portion of the oil is to be 
guided through the oil cooler. Conversely, with cold oil, 
a higher differential pressure will occur which results 
in a larger portion of the oil being guided through the 
oil cooler bypass channel. 



- 8 - 



To be able to also manufacture the oil module in an em- 
bodiment with a valve as economically as possible, it is 
furthermore provided that the valve is formed by a leaf 
spring which is arranged in the oil cooler bypass channel 
pointing into the direction of flow of the oil; with the 
leaf spring - in a non-loaded or lightly loaded differen- 
tial pressure condition - obliquely extending through the 
oil cooler bypass channel and - in a more strongly loaded 
differential pressure condition - being automatically ad- 
justable from its obliquely extending position through 
the oil cooler bypass channel into a position increas- 
ingly extending in parallel direction to the oil cooler 
bypass channel, releasing an increasing cross section. 

Finally, for the oil module with valve according to the 
invention, it can be additionally provided that the leaf 
spring consists of a bimetal strip or comprises a bimetal 
strip, by which the leaf spring in its position in the 
oil cooler bypass channel is automatically adjustable de- 
pending on the temperature, with an increasing tempera- 
ture resulting in an adjustment of the leaf spring ef- 
fecting a reduction of the passage cross section. This 
design of the leaf spring additionally achieves a tem- 
perature-dependent adjustment of the leaf spring forming 
the valve. This will achieve an even more precise and 
more demand-specific distribution of the oil flow between 
oil cooler and oil cooler bypass channel. 

In the following, embodiments of the invention will be 
explained by means of a drawing. The figures of the draw- 
ing show: 

Figure 1 an oil module in a first embodiment in longitu- 
dinal section; 
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Figure 2 the oil module of Figure 1 in a top view, par- 
tially cut; 

Figure 3 and Figure 4, the oil module in a second embodi- 
ment in a presentation according to Figures 1 
and 2 ; 

Figure 5 and Figure 6, the oil module in a third embodi- 
ment, again in the same presentation as in Fig- 
ures 1 and 2; 

Figure 7 and Figure 8, the oil module in a fourth embodi- 
ment, again in the same presentation as in Fig- 
ures 1 and 2; 

Figure 9 and Figure 10, the oil module in a fifth embodi- 
ment, again in the same presentation as in Fig- 
ures 1 and 2; and 

Figure 11 the circled detail in Figure 9 in an enlarged 
sectional presentation . 



Figure 1 and Figure 2 show an oil module 1 in a first em- 
bodiment; in Figure 1 in longitudinal section, and in 
Figure 2 in a top view, partly in a cut presentation. 

As Figures 1 and 2 show, the oil module 1 comprises a 
carrier element 2 which is a die-casting of light metal, 
such as aluminum. The carrier element 2 is here connect- 
able by means of two connecting flanges 20, 20' with an 
internal combustion engine not shown, with an oil feeding 
channel 22 being connected in flange 20 and an oil dis- 
charge channel 24 in flange 20' with the internal combus- 
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tion engine. Furthermore, an oil transfer channel 23, 
sectionally visible in Figure 1, extends through the car- 
rier element 2 . 

On the side facing towards the top in Figure 1, and on 
the side facing the observer in Figure 2, the carrier 
element 2 comprises an oil cooler flange 29 on which an 
oil cooler 3 is flanged in a sealing manner. In a circum- 
ferential sealing groove 29' , a seal not specially shown 
is arranged, providing a flange connection which is im- 
pervious to fluids. 

The oil cooler 3 is of a conventional type. On its side 
facing the carrier element 2, the oil cooler 3 has a base 
plate 30, The base plate 30 has several fastening holes 
31 which are visible in Figure 2 in the top view. 

One oil inlet 32 and one oil outlet 33 each extend, as 
additional channels of the oil module 1, through the oil 
cooler 3 and its base plate 30. The oil inlet 32 is in 
flow connection with the oil feeding channel 22. The oil 
outlet 33 of the oil cooler 3 is in flow connection with 
the oil transfer channel 23. 

On the very left in Figures 1 and 2, the carrier element 

2 has a filter receiver 28 which serves to hold an ex- 
changeable oil filter insert and can be closed in a man- 
ner which is impervious to fluids by means of a screwed 
cap not shown here. 

Furthermore, the oil module 1 has an oil cooler bypass 
channel 4, connecting the oil inlet 32 of the oil cooler 

3 with its oil outlet 33 by bypassing the oil cooler 3. 
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In the first exemplary embodiment of the oil module 1 
presented in Figures 1 and 2, the oil cooler bypass chan- 
nel 4 extends over its entire length through the base 
plate 30 of the oil cooler 3. Here, the bypass channel 4 
is formed as a slit extending over the entire thickness 
of the oil cooler base plate 30 and preferably manufac- 
tured together with the remaining base plate 30 in one 
stamping operation . 

As shown in Figure 2, the oil cooler bypass channel 4 
comprises approximately in its middle between oil inlet 
32 and oil outlet 33 a cross-sectional narrowing 40 which 
is formed by two noses in the base plate 30 pointing to- 
wards each other. Due to this cross-sectional narrowing 
40/ a defined flow resistance of the bypass channel 4 
will be set- Should a different flow resistance be de- 
sired, it can be effected by a corresponding change of 
the cross-sectional narrowing 40. For this, the oil 
cooler base plate 30 merely needs to be adjusted in its 
contour of the bypass channel 4. This can be easily per- 
formed by exchanging a tool insert in a stamping tool 
used for the manufacture of the base plate 30. 

Aside from the oil inlet 32 and the oil outlet 33, the 
oil cooler 3 also comprises one water inlet 36 and water 
outlet 37 each, ensuring the feeding and discharge of 
cooling water providing for the heat exchange with the 
oil in oil cooler 3 for cooling the oil- The cooling wa- 
ter is here fed through a water feeding channel 2 6 and 
discharged through a water discharge channel 27 which are 
partially visible in Figure 2 each on the right in the 
background and which are connected in built-in condition 
to an internal combustion engine with further water 
lines . 
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The fastening holes 31 are used for a sealing connection 
of the oil cooler 3 with the carrier element 2; screws 
can be passed through said holes into the carrier element 
2 and into the threaded holes there provided. The oil 
module 1 as a whole can then be connected by means of ad- 
ditional screws with the internal combustion engine not 
shown, said screws being passed through fastening holes 
21 which are provided in the carrier element 2. 

In the operation of the internal combustion engine, lu- 
bricating oil - coming from the oil pump of the internal 
combustion engine - flows via the connecting flange 20 
through the oil feeding channel 22 into the oil module 1- 
Within the carrier element 2, the oil flows to the oil 
inlet 32 of the oil cooler 3. The oil flow branches 
there, with a first partial flow of the oil flowing 
through the oil cooler 3 and a second partial flow of the 
oil flowing through the oil cooler bypass channel 4. At 
the oil outlet 33 of the oil cooler 3, the two partial 
flows of the oil combine again and jointly flow through 
the oil transfer channel 23 into the filter receiver 28. 
With the completed oil module with a filter element in- 
serted into the filter receiver 28 and with the filter 
cap screwed on, the oil flowing in through the oil trans- 
fer channel 23 will flow radially from the outside to the 
inside through the filter insert and then through the oil 
discharge channel 2 4 via the second connecting flange 20' 
again to the internal combustion engine and in it to the 
lubricating points to be supplied with oil. 

In addition to the oil discharge channel 24, one oil 
drain channel 25 also extends through the second connect- 
ing flange 20' . This oil drain channel 25 serves to drain 
the filter receiver 28 of oil upon a change of the filter 
insert. Within the internal combustion engine, the oil 
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drain channel 25 discharges into a pressureless area, for 
example, into the oil pan. 

Both flange connections 20, 20' are sealed by seals not 
separately provided with reference niimbers, which are ad- 
justed in their form to the flanges 20, 20' as well as 
the channels 22 and, respectively, 24 and 25. 

Figures 3 and 4 show a second embodiment of the oil mod- 
ule 1- It is characteristic for this embodiment of the 
oil module 1 that - parallel to the oil cooler base plate 
30 - an intermediate plate 5 is provided which is ar- 
ranged between the oil cooler base plate 30 and the oil 
cooler flange 29 of the carrier element 2 in a sealing 
manner. The oil cooler 3 is here a conventional type, 
with the oil cooler base plate 30 also being a conven- 
tional type in which the base plate 30 merely has open- 
ings for forming the oil inlet 32, oil outlet 33, water 
inlet 36 and water outlet 37. 

In the example according to Figures 3 and 4, the interme- 
diate plate 5 has a contour which is equivalent to the 
contour of the oil cooler base plate 30. Furthermore, the 
intermediate plate 5 has openings congruent with the 
openings in the oil cooler base plate 30 which each form 
a section of oil inlet 32, oil outlet 33, water inlet 36 
and water outlet 37. 

In the example according to Figure 3 and Figure 4, the 
oil cooler bypass channel 4 is provided completely within 
the intermediate plate 5. For this, the intermediate 
plate 5 is provided with a preferably stamped slit ex- 
tending over its entire thickness, said slit connecting 
with each other the openings forming the oil inlet 32 and 
the oil outlet 33. In the course of the oil cooler bypass 
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channel 4, a cross-sectional narrowing 40 is here also 
provided which specifies a defined flow resistance of the 
bypass channel 4. Should a different flow resistance of 
the oil cooler bypass channel 4 be required, a simple and 
inexpensive change of the intermediate plate 5 will be 
sufficient. The oil cooler 3 and the carrier element 2 of 
the oil module 1 need not be changed then. 

In its other parts and in its function, the oil module 1 
according to the Figures 3 and 4 is equivalent to the oil 
module 1 according to the above described Figures 1 and 
2. 

Figures 5 and 6 show the oil module 1 in a third embodi- 
ment- It is characteristic for this embodiment of the oil 
module 1 that the oil cooler bypass channel 4 is subdi- 
vided into several channel sections. As Figures 5 and 6 
illustrate, a longer middle section 41 of the oil cooler 
bypass channel 4 extends through the oil cooler base 
plate 30. This middle section 41 is connected with two 
end sections 42, 43 of the bypass channel 4 which are 
each significantly shorter in relation to the middle sec- 
tion 41 and which are each formed in the carrier element 
2 . Thus will be achieved that the oil cooler base plate 
30 - in the area between its openings for the oil inlet 
32 and the oil outlet 33 on the one hand and the middle 
section 41 of the bypass channel 4 on the other hand - 
comprises one material bridge each which stabilizes the 
oil cooler base plate 30 and makes it more dimensionally 
stable- Thus, the risk of distortion of the oil cooler 
base plate 30 will be especially reliably avoided - 

A desired flow resistance of the oil cooler bypass chan- 
nel 4 can here be specified preferably by the dimensions 
of the middle section 41, particularly its width, and it 
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can be specifically changed as needed by changing the 
width of the middle section 41. 

In its other parts and in its function, the oil module 1 
is equivalent to the above explained exemplary embodi- 
ments according to the Figures 1 to 4 • 

Figures 7 and 8 show an oil module 1 in a modified em- 
bodiment as compared to Figures 5 and 6 . In the example 
according to Figures 7 and 8, the oil cooler bypass chan- 
nel 4 also extends for the most part through the oil 
cooler base plate 30 and for a smaller part through the 
carrier element 2. Here, the distribution is selected 
such that two overall longer end sections 42, 43 extend 
through the base plate 30 of the oil cooler 3 and a com- 
paratively shorter middle section 41 of the bypass chan- 
nel 4 extends through the carrier element 2 . 

With this embodiment of the oil module 1, a desired flow 
resistance of the oil cooler bypass channel 4 can be 
preferably specified by adjusting a specific cross sec- 
tion of the end section 42, 43 or one of these two end 
sections 42, 43. 

In its other parts and in its function, the oil module 1 
is equivalent to the above explained exemplary embodi- 
ments . 

Figures 9 and 10 show a fifth exemplary embodiment of the 
oil module 1 which, in its basic embodiment, is equiva- 
lent to the oil module according to Figures 5 and 6 but 
comprises an additional component. This additional compo- 
nent is a valve 6 arranged in the oil cooler bypass chan- 
nel 4. With the example shown in Figures 9 and 10, valve 
6 is designed as a leaf valve with a leaf spring 60, said 
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valve being arranged - pointing in the direction of flow 
of the oil - in the middle section 41 of the oil cooler 
bypass channel 4 extending within the oil cooler base 
plate 30- 

This valve 6 is used to divide the oil flow flowing 
through the oil feeding channel 22 in a suitable manner 
to the oil cooler 3 and the oil cooler bypass channel 4. 
The leaf spring 60 forming valve 6 is here designed such 
that - with a high differential pressure between the oil 
feeding channel 22 and the oil transfer channel 23, such 
as it is the case especially with low oil temperatures 
and high oil viscosity - due to the resulting pressure 
difference on both sides of valve 6, said leaf spring is 
brought into a stretched position in which valve 6 re- 
leases a greater cross section of the oil cooler bypass 
channel 4, With a smaller pressure difference, valve 6 
reduces - due to the reset force of leaf spring 60 - the 
cross section of the oil cooler bypass channel 4, as pre- 
sented in Figure 9 and 10 so that a greater portion of 
the oil flow is then passed through the oil cooler 3 and 
will be cooled - 

In its other elements and in its other function, the oil 
module 1 according to Figures 9 and 10 is equivalent to 
the above described examples. 

Figure 11 finally shows the detail, circled in Figure 9, 
from the oil module 1 in an enlarged presentation. In the 
center of Figure 11, the valve 6 is visible in the form 
of the leaf spring 60. On the right end in Figure 11, the 
leaf spring 60 is connected with the carrier element 2, 
for example pressed or riveted or welded- 
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Figure 11 here shows a condition of the valve 6 as it oc- 
curs with a low pressure difference on the two sides of 
valve 6. In case of a low or an entirely lacking pressure 
difference, valve 6 assumes a closed or approximately 
closed position, with the entire or at least the largest 
part of the oil flow being guided through the oil cooler 
3. In case of a higher pressure difference, the free end 
of the leaf spring 60, pointing towards the left in Fig- 
ure 11, will move downwardly within the middle section 41 
of the oil cooler bypass channel 4, with an increasingly 
larger passage cross section being released and an in- 
creasingly larger part of the oil flow being able to flow 
through the oil cooler bypass channel 4. 

Aside from its property as a leaf spring, valve 6 can ad- 
ditionally either consist of a bimetal strip or comprise 
a bimetal strip in its course- Such a bimetal strip can 
additionally achieve that the valve 6 will be addition- 
ally automatically adjusted depending on the temperature 
of the oil. Here the valve 6 with bimetal spring is de- 
signed such that, at a low temperature, valve 6 releases 
a larger cross section and, at a higher temperature, it 
releases a smaller cross section of the oil cooler bypass 
channel 4 . 



